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INTRODUCTION
Innovation has showcased its importance to the economic development due to its importance and impacts on industrial revolution (Storey, 2000; Galia and Legros, 2004; Isola et al., 2014; Purnama, 2014; Awuah and Addaney, 2016; Oriaku and Oriaku, 2016) . Acknowledging this trend, several countries have boosted their investments into innovations, including Vietnam's leading partners such as China, Thailand, and Malaysia. Facing this situation, developing the national innovation ecosystem, especially in business, has become an urgent mission because both digital technology and smart technology -two core factors of the fourth industrial revolution -stem from innovation. Over the last few years, Vietnam has initiated multiple activities to boost the development of innovation among small and medium enterprises. The government has enhanced the development of many incubation and
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support centers for technology and science enterprises, as well as young potential research groups coming from different universities and institutes in order to support the establishment of technology and science enterprises.
Despite hard efforts, activities relating to innovation have not developed to our expected level. Particularly, numerous statistical indicators have demonstrated our weaknesses regarding innovation, especially the Global Innovation Index. In 2015, Vietnam ranks 71 st out of 143 countries and territories with 34,9 points in the Global Innovation Index, far below other countries in the region like Singapore (7 th ), Malaysia (33 rd ), and Thailand (48 th ).
This ranking raises concerns about practical difficulties that Vietnamese enterprises are facing in terms of innovation. Hence, identifying the specific impacts of barriers, as well as the most significant barrier to innovation is a very important task conducted from this research.
LITERATURE REVIEW AND SHORTCOMINGS IN PREVIOUS STUDIES
Multiple studies were conducted by plenty of scholars around the world in order to find out barriers in the innovation process of small and medium enterprises. Recently, the relationship between barriers and innovation still sparks off heated debates, and a group of authors state that it is a positive relationship while the others consider it as a negative one.
Madrid-Guijarro et al. (2009) indicated in their study "Barriers to innovation among Spanish manufacturing SMEs"
that internal barriers such as human resources and financial accessibility have a negative impact on innovation.
With regard to human resources barriers, the study's outcomes have recognized that the majority of enterprises does not realize that they are facing labor hardships although the lack of qualified human resources leave a negative influence on innovation. In terms of financial issues, capital constraints reduce the ability for enterprises to innovate. In addition, the authors have also proven that different types of innovation are influenced differently by barriers. Particularly, innovation in the process and organization is negatively influenced by internal barriers whereas the remaining types endure a positive influence. The unclear outcomes in the study might be due to the limitations in the research data. The data utilized in the study were taken in two years while OECD's suggestion is to use data taken around three years to ensure accuracy for studies about innovation. Demirbas et al. (2011) have demonstrated in the study -"Owner-managers' perceptions of barriers to innovation: empirical evidence from Turkish SMEs"-that the lack of transparency, especially corruption, has imposed a negative impact on the innovation of enterprises as it increases the cost of innovation above the business's budget.
Furthermore, the group of authors also believe that human resources barriers also reduce the ability to innovate. Accordingly, enterprises facing labor hardships will have less innovation intensity compared to those with a highquality human resources. According to the author, the disadvantage of the study is that it can only reflect a few aspects of reality in the researched period. Additionally, among 2 million small and medium enterprises, the selected sample only represents a part of the population. Zhu et al. (2012) have conducted a study focusing on institutional barriers to innovation called "Institution-based barriers to innovation in SMEs in China". The group of authors collected data by interviewing business owners or chief executive officers of 41 small and medium technology enterprises in Beijing, Shanghai, and Shenzhen. The study specializes in 5 institutional barriers, including completion, access to finance, legislation, taxation, and governmental support. According to the authors, taxation is a huge barrier to innovation, with 95% of innovation enterprises making complaints about taxes. What's more, businesses specializing in research and development have a tendency to be more worried about taxes.
A study named "Barriers to product innovation in small manufacturing firms" by Freel (2000) evaluated the impact of internal barriers to business innovation, including difficulties about human resources and finance which receive special attention from the author. With regard to human resources factors, when considering to categorize enterprises into innovative businesses and non-innovative ones, the study has shown that the level of the labor force has an influence on innovation. To be specific, college-educated workers tend to have positive attitudes, and they are usually willing to support their enterprises when they opt for innovation. Besides, the quality of the human resources contributes to the success of an innovative idea. However, the study could not figure out any relationship between a qualified human resources and the ability to conduct innovations when dividing enterprises based on the level of their labor.
EMPERICAL METHODOLOGY

Data
This study uses the secondary data from the Enterprise Survey (ES) from 2015 to 2017 under a project of World Bank in order to collect objective data based on experience and perceptions of enterprises regarding the business environment they are operating in. The research in Vietnam was conducted on 996 enterprises, 849 of which are small and medium enterprises. The surveyed enterprises are located in 5 regions, namely Red River Delta, North Central Coast, Central Coast, South East, and Mekong River Delta. After eliminating the observations containing empty data in the variables used, the study was conducted on 479 small and medium enterprises.
The research uses data from small and medium enterprises which fall into these categories: whether or not the enterprise has conducted innovation in one of the four types: product innovation, process innovation, organizational innovation, marketing innovation; and 5 criteria for assessing the impact level of barriers regarding human resources, access to finance, transparency, taxation, and regulations on trade and custom duties to business activities of those enterprises.
Research model and Variable Measurement
The research model about barriers in innovation of Vietnamese small and medium enterprises below was constructed based on an overview of relevant theories, along with theoretical and empirical research regarding innovation in small and medium enterprises. The study used the binary regression method to evaluate the impact of barriers on innovation. The research model is as follows:
The model consists of barriers in innovation: human resources, access to finance, transparency, Taxation, regulations on trade and custom duties (the researched data was in 2015, 2016, and 2017) .
The estimation equation is:
Y= β0 + β1X1 + β2X2 + … + β5X5 + β6D1 + β7D2 + β8D3 + β9D4+ β10X6 + β11X7
Dependent variable (Y):
The innovation changes of small and medium enterprises. Innovation had a value equal to zero if the firm had not introduced innovation within the 3 years 2015, 2016, and 2017 . In which, innovation could be considered as followed changes:
(1) Product innovation: either changes in products or commercialization of new products;
(2) Process innovation: either changes in manufacturing processes or acquisition of new equipment; and (3) Management innovation: either management or administration or purchasing, and commercial/sales.
Independent Variables:
The independent variables in this study inherit the measurement method from studies by Freel (2000) ; Demirbas et al. (2011) in which the using a 1-5 Likert scale (1 = not important and 5 = very important) is used to evaluate the degree of difficulty that independent variables cause for the businesses' operation. Human resources (X1): According to the classification utilized in the Enterprise Survey, highly skilled production workers are workers engaged in the production process whose primary mission is to solve complicated issues such as creation and making decisions, which demands a huge amount of knowledge about a specialized field. A highly skilled product worker has to undergo at least one year of training after graduating from high school. Semi-skilled production workers are workers involved in the production process whose primary mission is to operate and maintain mechanic and electronic equipment. This type of workers can also study necessary skills through the enterprise's training process and working experience. The concept of skill is defined by the job description of an individual. This skill corresponds to level 3 and level 4 in the International Labor Organization classification.
Access to finance (X2):
According to the World Bank's definition, access to finance is the ability of individuals or businesses to obtain financial services, including credit, deposit, purchase, insurance, and other risk management services. The concept of access to finance is different from the real financial capacity. Even though individuals and enterprises do not use financial services, it does not mean that they do not have access to finance.
Transparency (X3):
The concept of transparency in this study is defined as the existence of corruptive behaviors.
As defined by the World Bank, corruption is an act of offering or accepting directly or indirectly something valuable in order to negatively influence another side's activities.
Taxation policy (X4):
The concept of taxation in this study is a general one without classifying any type of tax. Accordingly, tax is a mandatory contribution to the government defined by the law for taxable legal and natural persons to meet the government's expenditure needs. Taxation is a form of redistributing the society's financial resources, not directly reimbursable to the payer. This variable will get the value of 1-5 Likert scale (1 = not important and 5 = very important) based on the response of firm' managers. 
Regulations on trade and custom duties (X5):
RESULTS AND DISCUSSIONS
Research Outcomes
Before conducting the evaluation, the study performed validation whether the multi-collinearity phenomenon between the independent and control variables take place in the model by using the correlation matrix and the VIF coefficients. Table 2 indicates that the VIF coefficients of these variables are below 10.00, which implies that the multicollinearity phenomenon does not take place in the model. Source: Results from data processing, 2018 ***, **, * are the levels of significance at 1%, 5%, and 10% respectively Table 3 shows the correlation coefficients and the reliability of the model and variables. It can be seen that the coefficients are smaller than 0.8, and the highest correlation coefficient found in the correlation between variables regarding area of operation is 0.470.
Discussion
Model 1
Model 1 examines the impact of some variables, including business size, business' experience, as well as the impact of dummy variables such as area of operation and human resource training on dependent variables. The results show that business size and business' experience do not contribute to innovative activities in enterprises.
According to Freel (2000) the difference in innovation capacity between large and small enterprises lies in the investment in R&D. The author concluded that large-scale enterprises invest more in research, thus developing more innovative ideas. However, in Vietnam, several companies are still not aware of the importance of R&D. The majority of firms do not have funds and specialized departments for R&D. Hence, there is no difference in the innovation capacity among different businesses with different sizes.
Regarding the business experience variable, according to Freel (2000) an enterprise which has operated for a long time usually has in-depth understanding of the market, its competitors and customers, thus making it adapt quickly to come up with initiatives. However, the reality in our country shows that small and medium-sized enterprises are often family-owned enterprises operating from one generation to the next. For businesses of this type, their relationships with suppliers, customers are not just business relations, but they also relate to emotional issues. For that reason, enterprises are quite hesitant to bring up innovation since it can affect the relationships that they have already built.
In terms of area of operation, with a 99% confidence interval, enterprises operating in the Red River Delta, North
Central, and Central Coast are more likely to undertake more innovation with an impact coefficient of 0.932 and 0.921 respectively ( Table 4) . As a matter of fact, enterprises in the Northern part have more advantages over other Southern counterparts with regard to business in general and innovation in particular. The Red River Delta is considered as a research and development center of the entire country, so enterprises in this area have the opportunity to gain access to more technological advances, thus bringing out more innovative ideas. Furthermore,
Northern enterprises usually have higher product diversification than Southern ones (Vietnam Central Institute for
Economic Management -CIEM, 2015) which dramatically boosts competitiveness in the market as customers have more choices. This reason has encouraged Northern enterprises to be more active in researching product innovation, improving processes to reduce costs, increase competitiveness, and come up with several marketing ideas to enhance customer retention rate.
Model 2
Model 2 evaluates the impact of human resource barriers to enterprises' ability to produce innovative ideas in their operation. The human resource barriers variable is statistically significant at 10%. However, with an impact coefficient approximately of 0.3, (Table 4) , the proposed hypotheses are not completely consistent with the real situation in Vietnam since the difficulties in human resources have a positive impact on the ability to conduct business innovation. This finding aligns with some authors' idea that barriers create a positive impact on innovation, namely Freel (2000) and Segarra-Blasco et al. (2008) .
Model 3
Model 3 examines the impact of barriers in access to finance on the enterprise's ability to foster innovation. The results indicate that barriers in access to finance have a positive impact on innovation at the 1% significance level (β = 0.348). This outcome is contrary to initial expectations (Table 1) regarding the negative correlation between difficulty to access financial resources and innovation in Vietnam. Nevertheless, some studies about the relationship between barriers and innovation, various authors also come with the conclusion that there is a positive relationship between these two factors. According to Freel (2000) an innovative enterprise finds it more difficult to access external capital, so they have a motivation to foster innovation in order to overcome the challenges. Similarly, according to Segarra-Blasco et al. (2008) at a certain level of barriers, obstacles in financial mobilization encourage entrepreneurs to come up with innovative ideas.
For Vietnamese small and medium enterprises, difficulties in accessing to financial resources encourage enterprises to focus more on innovation. As mentioned previously, Vietnamese enterprises' initiatives are primarily driven by the desire to overcome the existing problems. Therefore, when enterprises have difficulty accessing finance, they will try to find a more appropriate method to handle their capital through innovation. This is especially true for small and medium enterprises because they usually find it challenging to gain access to external capital sources. Credit institutions are usually reluctant to target small and medium enterprises due to the small scale and low level of creditworthiness, not to mention that there are also several risks. The ability to meet limited loan conditions and unsecured collaterals are also causes that cut down on the enterprises' chances of accessing credit capital. Therefore, such activities like changing outdated facilities or reducing the organization apparatus allow enterprises to cut down on the unnecessary expenses. Instead, they can use the same amount of capital to invest in other business activities, thus helping enterprises overcome financial difficulties and better adapt to the changing business environment (Nha and Quan, 2013) .
Model 4
Model 4 assesses the impact of barriers in transparency on innovation. The estimated results indicate that transparency is not statistically significant. In other words, the hypothesis that barriers in transparency negatively affect the enterprises' innovation capacity is rejected. According to Anokhin and Schulze (2009) the lack of transparency increases the cost of doing business, thereby reducing the motivation to innovate. In Vietnam, nevertheless, enterprises are not only the victims of the lack of transparency, but they are also the culprits of it.
Specifically, Vietnamese enterprises actively contribute unofficial fees to governmental organization to make their business operations smoother. They consider these unreasonable expenses as an obvious step rather than a barrier to innovation.
Model 5
Model 5 examines the relationship between barriers in taxation to innovation under the influence of control variables. The estimated results demonstrate that taxation affects innovation with a 95% confidence level. With a positive impact coefficient β = 0.003, the hypothesis proposed in Chapter 2, which assumes that taxation has a negative impact, is rejected. Contrary to the idea of Zhu et al. (2012) barriers in taxation in Vietnam are a driving force that encourages domestic enterprises to innovate. This phenomenon stems from two reasons. First of all, small and medium enterprises are financially constrained, so the high tax rate pushes them to suffer capital shortages, which encourages them to undertake innovation in order to overcome difficulties and sustain their businesses. Secondly, the birth of the Law on environmental protection in 2012 has somewhat created a positive impact on enterprises' decisions to foster innovation. Accordingly, the integration of environmental protection taxes has encouraged businesses to invest in innovative research with a view to producing environmental friendly products and services. In other words, the environmental protection taxes have encouraged enterprises to come up with innovative ideas.
Model 6
Model 6 examines the impact of barriers in regulations on trade and custom duties on innovation. Table 4 shows that the R 2 value increases (0.4201) and the absolute value of the log likelihood decreases (258,950) compared to the models discussed above. In other words, the explanatory power of the barriers in regulations on trade and custom duties variable is better than the previous models' variables. The impact coefficient of the variable is 0.554, which is found to have a positive impact on the dependent variables with a confidence interval of 99%. This finding is consistent with Nha and Quan (2013) indicating that barriers in regulations on trade and custom duties have the greatest impact on innovation for Vietnamese enterprises. Vietnam has an incomplete legal system with a limited regulation quality, not to mention that there is a huge number of subordinate legal documents. In fact, the country has to carry out a lot of additional modifications to the law system, leading to many difficulties in controlling, overlapping, and contradictory. Moreover, there are still many inadequacies in the promulgation of regulations, resulting in the impossibility of the laws. Not only they cannot support the enterprises, they also create multiple barriers. For that reason, domestic enterprises always have to take an active role in resolving difficulties, as well as changing rapidly to adapt to the law modifications. A typical issue relating to trade and custom duties which enterprises have to face is import licensing. In terms of simplification, small and medium enterprises usually innovate their working methods and cooperate with intermediaries specializing in importing materials, machinery, and equipment to meet the demand, as well as avoid unnecessary costs incurred from many types of procedures.
Model 7
Model 7 examines the impact of all four barriers in human resources, access to finance, taxation, and regulations on trade custom duties on an enterprise's innovation capacity under the control variables about area of operation and human resource training. As can be seen from the estimated results in Table 4 , the value of R 2 increases while the absolute value of the log likelihood decreases, but the amount is not significant compared to model 6 (R 2 = 0,5344, log likelihood = 254,192). Out of the four independent variables, the access to finance variable and regulations on trade and custom duties variable are statistically significant at 10% and 1%. Unlike the above models, out of the four control variables, only the Red River Delta variable and human resource training variable are statistically significant.
The variables in the model have a positive impact on small and medium enterprises' ability to foster innovation.
The relationship between the barriers and the decision to innovate has an opposite trend. Accordingly, there is a positive relationship between barriers and innovation. Simply put, the more difficulties an enterprise has to face, the more innovation it can foster. This positive relationship can be explained by the characteristics of the ongoing innovative process which is taking place among small and medium enterprises, which are alternating the short-term goals to overcome the existing issues. The estimated results in Table 5 indicate that there are two kinds of barriers which encourage enterprises to innovate, including access to finance and regulations on trade and custom duties. It revealed that when the difficulties in access to finance (capital) increase by one level, then the enterprise is more likely to enhance innovation by 5.5%, while the difficulties in regulations increase the chance of innovation by 11.7%.
Regarding regulations on trade and custom duties, shortcomings in the administrative procedures force enterprises to foster innovation. However, if these regulations are not improved in the long run, they will facilitate the lack of transparency. To be specific, the biggest difficulty in the import -export process lies in the permission application and customs inspection and procedure. According to enterprises, the process of obtaining the permission is usually long, but not always successful, not to mention that the exported and imported goods have to undergo several unnecessary and time-consuming quality inspection. Therefore, inappropriate regulations should be modified or eliminated in order to encourage the development of innovation.
With an impact coefficient of 2.308, human resource training has the strongest impact on dependent variables, even greater than the impact of independent variables. If other conditions are kept unchanged, enterprises which have training courses for employees tend to have more innovative ideas than those do not by 0.557 units. In other words, the level of innovative changes in enterprises will increase by 55.7% by fostering human resource training (Table 4 ). This outcome implies that difficulties relating to finance and regulations can enhance the enterprise's innovation capacity, but the effects are temporary because of the low growth rates.
For the variables relating to area of operation, it is showed that enterprises in the Red River Delta are most likely to conduct innovation with an impact coefficient of 0.824 at a 5% significance level. If the difficulties are similar, enterprises operating in the Red River Delta have more innovations than other regions by 20.6 percent (Table 4 ). In Vietnam, the North is the leading economic development area, concentrating a lot of resources for innovative activities such as research institutes and universities, along with the effective policy of collaborative regional development. As a result, enterprises can absorb the scientific advances, thus promoting innovation.
According to the results, the North Central and the Central Coast are the most innovative regions in the country.
CONCLUSIONS, POSSIBLE EXTENSIONS AND LIMITATIONS
This study has analyzed and discussed the issues relating to the innovation of small and medium enterprises, thus making the following conclusions. Firstly, the innovation of small and medium enterprises has an upward trend, but the development is still insignificant, with only around 50% of enterprises being innovative ones.
Secondly, two barriers in access to finance and regulations on trade and custom duties have a positive impact on innovation due to the fact that our country is currently at the early stage of innovation with simple forms, thus adapting to business constraints. Nevertheless, the development in this way may not be applicable in the long run, so it is important that a change in the innovation trend should be conducted.
In addition to this study's outcomes, there are some inevitable limitations. First, because the dependent variable innovation used in this study is not specific, so the evaluation whether an enterprise is innovative or not depends on its self-assessment. An enterprise which participated in the survey has introduced or dramatically improved one of its products, services, processes, marketing, or sales is considered innovative. As a result, this can lead to misunderstandings of each enterprise. Therefore, in order to be more accurate, the following studies need to measure innovation in a more particular way such as through the number of inventions or the revenues obtained from innovation.
Then, this study examines the impact of barriers on innovation in general rather than the impact on specific types of innovation. Previous authors like Madrid-Guijarro et al. (2009) have proved the diversity of barriers' impacts on each type of innovation, so subsequent studies can focus more on this matter. Next, this study is currently focusing on evaluating an enterprise's innovation capacity, not on the characteristics of innovation like the innovation intensity or quality. In the future, other authors can explore more about this issue in order to
